Exogenous hydrogen sulfide protects from endothelial cell damage, platelet activation, and neutrophils extracellular traps formation in hyperhomocysteinemia rats.
Hydrogen sulfide (H2S) prevents endothelial cells damage and P-selectin of platelets promotes neutrophils extracellular traps (NETs) formation. However, how sodium hydrosulfide (NaHS), a donor that produces H2S regulates the activation of platelets and whether H2S inhibits the formation of neutrophils extracellular traps in hyperhomocysteinemia rats have not been previously investigated. The morphological and ultrastructural alterations of endothelial cells (ECs) and platelets were tested by transmission electron microscopy. The expressions of P-selectin of platelets were determined by flow cytometry. Additionally, the cellular ROS and the H2S level were detected by DCFH-DA staining and H2S probe, the expressions of Bax and Bcl-2 in arteries and cultured ECs from rat thoracic aortas and the phosphor-p38 mitogen-activated protein kinase (MAPK), CSE and CBS of platelets were measured by western blotting. The NETs formations, the concentration of DNA in serum and supernatant of cultured neutrophils stimulated with platelet-rich plasma (PRP) were tested by Sytox Green and PicoGreen commercial Kits. The vascular ECs damaged, the expression of P-selectin of platelets and NETs formation increased; the concentration of DNA in serum and supernatant of cultured neutrophils stimulated with PRP also increased; the expression of Bax increased while Bcl-2 decreased in arteries, the phosphor-p38 MAPK of platelets increased while CSE and CBS have no statistically significant changes in the HHcy group compared to the control group. In the cultured ECs, the ROS level increased while the H2S level decreased after 48 and 72 h treatment by HHcy; the expression of Bcl-2 decreased while Bax increased after 72 h treatment by HHcy. NaHS significantly inhibited the ECs injured, cellular ROS production, platelet activation and NETs formation, reversed the expressions of Bax, Bcl-2, phosphor-p38 MAPK, P-selectin and the increased concentration of DNA in serum and supernatant of cultured neutrophils which caused by high homocysteine. Our results demonstrate that the donor of H2S inhibits the platelets activation and NETs formation, which concerts the protection of ECs in hyperhomocysteinemia.